The Frost-Musulin Diatomic molecular potential has been investigated under spin and pseudospin symmetries of the Dirac equation in a comparative study. By using a siutable approximation scheme, we have presented the energy eigenvalues for both the spin symmetry and pseudospin symmetry and the corresponding upper and lower spinor component of the wave functions in a close form. We have obtained the non-relativistic limit and compared our numerical eigenvalues with the one previousely obtained. Finally, we calculated thermodynamic properties of a particle under the Frost-Musulin diatomic potential.
INTRODUCTION
The exact analytical solutions of the relativistic/non-relativistic wave equations play an important role in quantum mechanics because they contain all the necessary information required to understand the quantum behaviour of the relativistic/ non-relativistic particles 1 .
One of these wave equation is the Dirac equation which has received many theoretical and phenomenological attentions as it provides us with a relativistic background to study spin- 
where , nl and j denote the single nucleon radial orbital and total angular quantum numbers respectively 23, 24 . To the best of our knowledge, the symmetry limit of the Dirac equation and the thermodynamic properties with Frost-Musulin diatomic molecular potential has not been obtained yet. This is the most priority reason why the author attempts to study the behaviour of Frost-Musulin diatomic molecular potential with Dirac In the next step, we proceed to review Dirac equation and a brief of Nikiforov-Uvarov method. In section 3, we present bound state solutions while in section 4, we give the conclusion. 
DIRAC EQUATION
where pi    is the momentum operator, denote the relativistic energy of the system, and  are 44  usual Dirac matrice. For a particle in a spherical field, the total angular momentum operator j and the spin-orbit matrix operator 
which later give
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5 for  1 1 ,        (0, ) r  ò . It is noted that ( ) ( ) ( ) r V r S r    and ( ) ( ) ( ). r V r S r   
Nikiforov-Uvarov method.
Given the following general form of the Schrӧdinger-like equation [37] [38] [39] [40] [41] 
where the condition for the energy equation is deduced as follows 37, 42-44
and wave function is given as       
In a special case when 
where (11) and (12),we obtain the energy spectrum and the wave function for spin symmetry as 
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Pseudospin symmetry limit for the Frost-Musulin Diatomic potential.
Under the pseudospin symmetry, () 
, . 
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Using the previous procedure, we obtain energy spectrum for the pseudospin symmetry as follows:
ps n ps ps nk ps n ps e e e e
M E C M E
( 1) .
2( 1)
ps n ps e e
M E C bD nr n
and the wave function is given as
Non-Relativistic Limit:
Here we obtain the non-relativistic limit of the energy equation of the spin symmetry.
To obtain this, we make the following transformation 
where,   
THERMODYNAMIC PROPERTIES AND THE FROST-MUSULIN

POTENTIAL.
To study the thermodynamic properties of the Frost-Musulin diatomic molecular potential in which the pure vibrational states are considered, we write the energy equation 
The vibrational specific heat : 
